We model inter-individual differences in preferences for redistribution as afunction of (a) self-interest; (b) ideas about the deservingness of income differencesdue to luck, effort and talent; (c) subjective perceptions of the relative importanceof these determinants for explaining the actual income distribution. Individuals basethe latter on information obtained from their reference group. We analyse the consequences for redistributive preferences of homophilous reference group formationbased on talent. Our model makes it possible to understand and integrate some of themain insights from the empirical literature. We illustrate with GSS data from 1987how our model may help in structuring empirical work.
Introduction
Recently, the evidence that citizens have preferences for redistribution that go beyond their own narrow self-interest has been accumulating (see Alesina and Giuliano 2011) . 1 These preferences influence voting behavior and therefore redistributive government policies. Feedback mechanisms, with redistributive policies leading to economic outcomes that in their turn influence preferences again, may lead to multiple politico-economic equilibria (Alesina and Angeletos 2005; Benabou and Tirole 2006; Cervellati et al. 2010; Luttens and Valfort 2012) .
Redistributive preferences are to a large extent explained by values and beliefs about the causes of income differences. Citizens in Western societies seem to adopt a normative framework that is closely related to Roemer's approach to equality of opportunity with its distinction between "effort" and "circumstances" (Roemer 1998) . In general, they perceive income differences due to luck as illegitimate, and those due to effort as legitimate Grüner 2000, 2002; Fong 2001; Roemer and Trannoy 2015) . Ability falls somewhere in-between (Isaksson and Lindskog 2009) , as it is partly under the control of individuals (certainly if it reflects investment in human capital), and partly the outcome of a natural lottery.
There are large interindividual differences in these preferences, however. In this respect, there is strong evidence for reference group effects (Keely and Tan 2008; Eugster et al. 2011) . Two mechanisms are at work. One is "identification": if people conform to the preferences prevailing in their reference group, this may lead to the formation of rather stable (sub)cultural differences. The importance of stable cultural traits is illustrated by the fact that redistributive preferences of immigrants and their offspring continue to be influenced by their country of origin (Guiso et al. 2006; Luttmer and Singhal 2011) . This has obvious implications for policy applications of the equality of opportunity approach. In one of his first publications on the topic, Roemer (1993, p. 166 ) stated that his proposal would implement different degrees of opportunity egalitarianism in different societies, because the set of factors for which individuals should be held responsible cannot but be influenced by a specific society's physiological, psychological, and social theories of man.
The second mechanism is emphasized less in the normative literature, but is crucial to understand redistributive preferences in any specific situation. It is linked to information, and more specifically, to the perception of the relative importance of different variables in the explanation of the actual situation. 2 One may be convinced that effort should be rewarded, but at the same time think that effort is unimportant in explaining real-world income differences. Here as well, reference groups may be crucial. As individuals are not perfectly informed, they derive information about the actual income distribution from what they observe in their own reference group (see, e.g., Cruces et al. 2013) . There may also be direct effects of the neighborhood in which people are living. As an example, Luttmer (2001) found that support for welfare payments is lower for respondents living in a neighborhood with a larger welfare recipiency rate. In line with the reference group effect, he also found that support increases as the share of local recipients from the respondent's own racial group rises. 3 In this paper, we try to offer some insight in the large inter-individual preference differences within countries. We start from the model of individual preferences that has been proposed by Alesina and Angeletos (2005) . In this model the individual's utility function is a linear combination of a self-interested and a social justice part. We introduce two extensions. First, while we follow Alesina and Angeletos in assuming that income differences due to luck are considered by everybody as illegitimate and those due to effort as legitimate, we introduce the possibility that income differences caused by ability may be seen as unjust. Individuals are therefore characterized by two stable cultural traits: the relative weight given in their utility function to self-interest versus justice, and the degree of acceptance of income differences due to ability. Second, we assume that individuals are not perfectly informed about the distribution of effort, ability and luck in society and that they derive information about this distribution from what they observe in their reference groups. We obtain additional insights from a simple model of homophilous reference group formation on the basis of ability indicators. We show how changes in the social structure, i.e., in the social stratification underlying reference group formation, may induce changes in redistributive preferences, even when individuals have stable cultural traits. This paper is structured as follows. The next section describes our model of redistributive preferences. In Sect. 3, we explore the consequences of homophilous group formation. Section 4 presents an empirical analysis of data from the 1987 round of the general social survey (GSS). This analysis is only meant to be an illustration, as the database is too weak and too small to implement our theoretical model. Section 5 concludes and comments on the normative implications of our findings.
Preferences for redistribution, cultural traits and beliefs
Assume a unit mass infinite population of consumers I. Denote the pre-tax income of individual i ∈ I by m i . Redistribution is operationalized by a linear income tax scheme, with tax rate τ ∈ [0, 1] and a uniform lump sum transfer τ m, with m the average pre-tax income in society. 4 Post-tax consumption c i equals post-tax income, i.e.,
(1)
We define preferences for redistribution in terms of preferences for τ . 5 These preferences are linked to three sets of individual characteristics. The first set is related to the self-interest of the individuals, as captured by their own position within the income distribution. We assume that individual consumers differ in their talent (productive capacity) and in their luck. Second, preferences for redistribution are also motivated by the individual's views regarding fairness. We assume that these views are relatively stable cultural or ideological traits of the individual. A first trait is the relative weight given to fairness versus self-interest. A second trait is linked to the content of fairness itself. Ideas about the fairness of the income distribution reflect a position on the relative deservingness of incomes related to talent, ambition and luck. In line with the empirical literature, we assume that all fairness-minded citizens consider income differences due to luck as undeserved 6 and income differences due to taste for effort as ethically acceptable. 7 However, empirical work (Konow 2003; Gaertner and Schokkaert 2012; Roemer and Trannoy 2015) suggests that there is no consensus about the deservingness of income differences due to natural talent. We will interpret different opinions in this regard as a second stable trait.
Third, individuals with the same fundamental ideas about fairness and the same selfinterest, may still have different preferences about τ , depending on the characteristics of the society in which they are living. Since they are not perfectly informed about the distribution of talent and luck in their society, they form subjective beliefs about these population characteristics. We assume that they do this on the basis of the information they derive from their own reference group. We return to the structure of these reference groups in the next section. For the moment we simply state that for each consumer i, a reference group is a set of individuals μ(i) ⊆ I, observations of whom are used by i to estimate population characteristics. As an example, average income in society as perceived by individual i is m (i) = 1 |μ(i)| j∈μ(i) m j d j. We will use the subscript (i) each time we refer to a variable that is "estimated" by individual i on the basis of observations in his reference group. 8 5 In political economy models of the determination of tax rates, each individual voter has a zero impact on outcome. We focus on individual preferences: the optimal τ is then determined as if the individual is a dictator. 6 In the welfare economic literature, the treatment of luck is far from obvious-see, e.g., Lefranc et al. (2009) . We follow the terminology in which "luck" stands for circumstances. 7 As one reviewer notes, the empirical literature has investigated the acceptability of income differences due to effort, not those due to taste for effort. However, in most models the former is monotonically related to the latter. At a more basic level, the distinction relates to the fundamental debate in the literature on responsibility-sensitive egalitarianism on the question for which factors individuals should be held responsible: for factors under their control, or for their preferences. Within the economic model, effort choices are determined by preferences and by constraints and there is no really free choice. See, e.g., Fleurbaey (2008) for a deeper discussion of these issues.
To make these general ideas more specific, assume that the full utility of consumer i is a convex combination of private utility u i and fairness (see Alesina and Angeletos 2005) :
in which ζ (i) stands for the social injustice in society, as perceived by consumer i, and γ ∈ [0, 1] is a parameter indicating the relative weight of social injustice in overall utility. As mentioned before, γ is assumed to be a stable individual trait. 9 Private utility is specified in a quasi-linear form as the difference between consumption and the disutility of effort
where e i is a measure of effort and β ∈ R + is the (homogeneous) taste for effort. 10 This quasi-linear specification implies that there is no income effect in the supply of effort. Consumption c i is given by Eq. (1) with
Talent is denoted by α i ∈ R + and luck ε i ∈ R enters the expression in an additive way. Luck is defined such that ε (i) = 0. Bringing all this together, anticipated private utility can be written as
We assume that, when deciding on e i (with the tax rate given), the consumers know their own ability and all fundamentals of the model, but estimate the distribution of income (determinants) at the level of the population. Therefore, they estimate the average income m (i) on the basis of observations from their reference group. 11
Consumers choose their optimal effort level e * i to maximize their private utility. Assuming that they neglect the effect of their own effort choice on average income 12 , this yields
such that the resulting anticipated consumption level can be written as:
where we denote for notational simplicity a i ≡ (α i ) 2 and a (i) ≡ 1
Fairness is defined as in Alesina and Angeletos (2005) , by taking as a measure of social injustice the average squared difference between each individual's actual consumption c j and his deserved (or fair) consumption levelĉ ζ j . Different ideas about what is a fair consumption level are captured by the superscript ζ . Taking into account that individuals i have to extrapolate the information they gather from their own reference group, their perceived unfairness can be written as: 13
We assume that individuals judge the fairness of the distribution in terms of the deservingness of the different income components, and that the deserved (or fair) consumption level of individual j is defined before redistribution, i.e., involves a position on the acceptability of pre-tax income m j = (1 − τ )βa j + ε j . To calculate the fair consumption level, circumstance factors for which individuals are not held responsible are put at their mean value. 14 This definitely holds for luck. 15 The effort parameter β is considered to be individual i's own responsibility, but since we assume that there are no interindividual differences in the taste for effort it does not play an 12 Since i has zero mass, this immediately follows from |μ (i)| > 0. 13 Equation (5) might suggest that individuals take a parochial attitude and are only interested in justice within their reference group. This is not our interpretation, however. We could have started from a more general society-wide measure of injustice. However, as will become clear, only the means and the variances of the different variables will enter the expressions for the preferred tax. Since we assume that these are estimated by the individuals on the basis of their own reference group, choosing a more general formulation would not change any of our results. Moreover, in our theoretical analysis, reference groups can be interpreted very broadly, e.g., they can be seen as a (probably biased) sample of the overall population. 14 This is similar to the egalitarian equivalent approach in the theory of responsibility-sensitive egalitarianism-see, e.g., Fleurbaey (2008) . 15 Our setting allows for more extreme positions. At one extreme, we have the laissez-faire or libertarian conviction that considers all income differences to be justified, such that fairness warrants no redistribution at all. This can be modelled asĉ ζ j = m j for all j. In this case, social injustice j equals the average income change due to taxation and it is minimized by setting τ = 0. Note that this fairness ideal conflicts with self-interest for consumers with an income below average. At the other end of the spectrum, the pure egalitarian position corresponds toĉ ζ j =m (i) for all j. We will not analyse this position as such (it is rarely defended explicitly).
important role in what follows. Individuals differ in their ideas about the deservingness of talent. We therefore write in general that
The cultural trait ζ indicates the degree to which talent is seen as resulting from deserving investments by the individual. A value ζ = 1 represents the meritocratic view, in which all differences in talent are considered to reflect effort (the case considered in Alesina and Angeletos 2005) . For ζ = 0, talent is part of circumstances and just follows from the "natural lottery" (as would be more consistent with a Rawlsian perspective). Throughout the analysis, we assume that the conditional means of the income determinants are independent of each other:
Assumption 1 E(ε|α) = 0 and E(α|ε) = 0.
In the remainder of this section, we derive the preferences for redistribution, i.e., the optimal value of τ for the situation in which reference groups are given. To gain some intuition, we start with two simple cases: first, that of a purely selfish individual; and second, that of a "naive" idealist, who only cares about fairness (γ = 1). We then summarize the effects of taking incentives into account and finally analyze the full model of a sophisticated consumer. Most derivations are trivial, and are relegated to the Appendix. The comparative static results are summarized in Table 1 . 
Self-interest
The different columns correspond to the different cases analysed in Sect. 2. ">0" ("<0") implies that the row variable has a positive (negative) marginal effect on the desired tax rate
Preferences for redistribution of selfish consumers
The anticipated utility function of the purely self-interested consumer with γ = 0 reduces to 16 :
The first order condition is:
resulting in the optimal tax rate τ S I (where the superscript indicates the self-interested case)
for an interior solution. Individuals with zero pre-tax income (a i = 0) prefer a tax rate τ S I = 0.5. This brings them at the top of the Laffer-curve, i.e., it is the tax rate maximizing the lump sum transfer τ (1 − τ )βa (i) . When the pre-tax income increases, the corresponding value of τ S I decreases. The constraint τ 0 becomes binding at a i = a (i) , i.e., for individuals who perceive themselves to have the average talent. 17 All these results are well known from the many papers in the tradition of Meltzer and Richard (1981) .
Cultural fairness traits, including ζ, obviously have no impact in this model. Differences in reference groups can have an impact. If, as can be expected, individuals with differing talents have different reference groups, talent and ambition will influence preferences for redistribution through the (perceived) mean a (i) . This will be the topic of the next section.
Preferences for redistribution of naive idealists
Someone who cares exclusively about fairness will choose τ so as to minimize ζ (i) . We first assume that he neglects incentive effects, i.e., that he observes the actual effort levels (for the actual observed tax rate τ a ) (1 − τ a ) βα j and assumes that these remain fixed when the tax rate changes. The same is then true for the "fair" values Preferences for redistribution and social structurê (i) . 18 The anticipated consumption level becomes
which can be compared to Eq. (4). Perceived social injustice can, after some algebraic manipulations (see Appendix), be written as:
The "fair" tax rate τ 0 i , where the superscript "0" indicates that incentive effects are neglected, results from solving the first order condition
This yields
where V ar (m) (i) captures the overall perceived income variation. Equation (12) reflects a trade-off between, on the one hand, undoing unfairness by taxing away income variation which is due to circumstances (luck) and, on the other, generating a new kind of unfairness by taxing away deserved income differences. The comparative statics can immediately be derived by differentiating Equation (12) and are summarized in column (2) of Table 1 . Differences in talent do not have a direct influence on the fair tax rate: because consumer i has by assumption zero mass in μ (i) , they only matter in the self-interested part of utility. The fair tax rate of naive idealists will increase with the actual tax rate. This is easy to understand, as a higher observed tax rate τ a decreases efforts, 19 and, thus, the relative importance of (perceived) deserved versus undeserved income inequality. 20 An increase in ζ increases the deservingness of talent, thus increasing the deserved fraction of income variation and therefore decreasing the fair tax rate. As one extreme, in the pure meritocratic case where ζ = 1, the fair tax rate simply equals the share of luck in the overall income variation (Alesina and Angeletos 2005) . At the other extreme for ζ = 0, all income variation is "undeserved", and the fair tax rate for the naive idealist equals 1.
Given ζ , the "fair" tax rate is determined by perceptions regarding the relative importance of different income determinants. If the variance of luck, i.e., the importance of undeserved income variation in the overall income variation, increases, the ideal tax rate increases. Taking the derivative of Eq. (12) with respect to V ar(a) (i) yields
showing that an increase in the variance of talent decreases the fair tax rate, except if ζ = 0. In the latter case, the distribution of the total income variation over luck and talent does not matter, since both income sources are "undeserved" anyway. As soon as ζ = 0, however, an increase in the variance of talent increases the share of a deserved source of income differences. This also immediately explains why the effect of V ar(a) (i) increases with the value of the uniform taste of effort β.
Preferences for redistribution of sophisticated consumers
We now bring together the insights from the two previous subsections and consider the preferences for redistribution of a sophisticated consumer, who is characterized by γ ∈ ]0, 1[ and who does take incentive effects into account. This implies that he uses Eq. (6) as his definition ofĉ ζ j , i.e., that changes in τ , leading to changes in effort levels (and thus pre-tax income), also imply a change in the deserved consumption level. In fact, since τ (and τ a ) are the same for all individuals, this is only a proportional shift compared to the naive position. 21 Introducing incentives in the fairness component of the utility function yields
which can be compared to Eq. (10). The first derivative of this expression with respect to τ is
Using Eq. (11), we get:
The first two terms on the right hand side of Eq. (13) thus represent the original fairness considerations in the absence of incentive effects, and the last term captures the (new) incentive effects on fairness. This latter term is negative. The strict concavity of ζ (i) then implies that sophisticated consumers (taking into account incentive effects) will have a higher preferred tax rate than naive consumers if they only focus on fairness. 22 Taking into account incentives lowers the relative importance of deserved income determinants in the overall income inequality, and increases the relative contribution of luck (which is not affected by incentives). The negative effect on the fair tax rate of an increase in V ar(a) (i) (if ζ = 0) will therefore become smaller. The resulting effects are summarized in the column (3) of Table 1 .
Equation (13) has to be combined with the self-interest component (Eq. (7)) to find the overall first-order condition for the maximization of the full utility function w.r.t. τ :
Under strict concavity, 23 the comparative statics with respect to the different parameters of the problem can be obtained by the implicit function theorem (see Appendix). They are summarized in Table 1 . More talented individuals prefer a lower degree of redistribution because of considerations of self-interest, under the caveat that we control for differences in the perception of a (i) , due to differences in their reference groups. Indeed, through the self-interested component, perceived average talent will have a positive effect on the optimal tax rate as long as the economy has not yet reached the top of the Laffer-curve, i.e., when τ * i < 0.5. For a sophisticated consumer (contrary to a naive one), the actual tax rate will not influence his perceptions of the optimal tax rate, because he fully understands the link between taxes and effort choices and therefore will discount this influence in his perception of reality. The preferred tax rate will increase with the weight given to fairness γ for individuals with
This condition obviously holds for all individuals with a higher than average pre-tax income, who would object to any taxation on purely self-interested grounds. However, for individuals with a low pre-tax income, who are striving for a large tax rate on selfinterested grounds, increasing the weight of fairness decreases the selfish bias and hence also the preferred tax rate.
When incentives are neglected, consumers with a larger ζ , i.e., those who consider differences in talent to be more deserving, prefer a smaller degree of redistribution. Taking into account incentives introduces an additional effect, that is increasing with ζ . For sufficiently large ζ , taxation reduces the deserved inequality enough for the incentive effects to come to dominate the direct fairness effect.
The effect of an increase in the perceived importance of luck is unambiguously positive. It is identical to the effect for a naive idealistic consumer, since luck does not enter the self-interested part of the utility function, nor does it influence incentives.
The effect of V ar (a) (i) depends on the value of ζ . Obviously, if ζ = 0, i.e., when talent is seen as merely the result of the natural lottery, an increase in its variance will increase the optimal tax rate (as long as τ * i < 1). In the situation without incentives,
was negative for ζ = 0. Yet the incentive component works in the other direction and becomes larger if ζ increases: a higher tax rate induces lower effort levels, and thus a lower share of deserved income variation. The overall effect therefore becomes indeterminate. The effects of changes in V ar (a) (i) increase with the value of the taste for effort parameter β.
Social interactions and formation of beliefs
The model of the previous section establishes a link between redistributive preferences and the perceived variances V ar (ε) (i) , V ar (a) (i) and mean a (i) . This relationship may lead to inter-country differences in preferences even if there are no ideological differences and if individuals are perfectly informed. However, it is more realistic to assume that individuals are not perfectly informed. Boundedly rational consumers may then derive the needed information from what they observe in their own reference group and act as if this reference group were representative of the entire population (Cruces et al. 2013) . 24 The informational approach is especially relevant when there is no clear a priori explanation for the occurrence of ideological differences. Commonly-found regional differences within a country offer a straightforward example. It is more natural to assume that different regions are characterized by different socioeconomic environments, rather than to assume that they have different ideologies. As a specific example, the information channel may contribute to explaining the findings of Luttmer (2001) that the support for welfare payments is lower among respondents living in a neighborhood with a larger welfare recipiency rate. In such a neighborhood, the perceived average income is likely to be smaller, such that selfish voters in such a neighborhood are less supportive of redistribution (see Table 1 ).
More specific insights can be obtained by explicitly modelling the process of network formation. In traditional societies, networks remain rather stable over time. In modern societies, stable factors such as ethnicity admittedly still play an important role. Yet, when social mobility increases, individuals get the opportunity to choose to a larger extent their own reference groups. It is well documented that social networks tend to be homophilous: like tend to meet like much more than proportionally (see, e.g., McPherson et al. (2001) for a survey). To model this in the simplest way, we assume that reference groups are formed on the basis of two relevant characteristics: natural talent a i and an income-irrelevant quality q i (examples being religion, skin color, geographical location or lifestyle). The former is related to education and is a natural candidate as a factor of social stratification. Talent and the income irrelevant quality are distributed according to a joint distribution function (a, q), with marginal distributions a (a) and q (q) . We will focus on the case where talent and the quality q are independently and uniformly distributed. 25 The uniformity assumption is less unrealistic than may seem at first sight, at least in a model of perceptions and subjective beliefs. One natural interpretation is that a and q are measured as the rank individuals occupy in the ordering of respectively talent and the income irrelevantquality. This is consistent with Roemer (1998)'s proposal to measure the degree of effort as the rank that someone occupies in the income distribution of all individuals with the same talent.
Assume that maintaining a social relation comes at a constant disutility cost c > 0, and that the benefits B (i, j) for consumer i from a relationship with consumer j are decreasing with the distance between them:
with ξ a parameter indicating the constant marginal utility of 1 δ|a i −a j |+(1−δ)|qi −q j | and δ ∈ [0, 1] indicating the relative importance of talent in the formation of social relationships. If the consumer establishes only worthwhile relationships, his reference group will be given by
with π ≡ ξ/c. This parameter π can be seen as a measure of network size. In the Cartesian (a, q) plane, if δ ∈ ]0, 1[, μ (i) is a rhombus with edges (see Fig. 1 )
If δ = 1, we are in a one-dimensional situation with μ (i) = j|a j ∈ [a i − π, a i +π ]}, i.e., a vertical band of width 2π around a i . If δ = 0, the social network is a horizontal band around q i , i.e., μ (i) = j|q j ∈ [q i − π, q i + π ] . Figure 1 illustrates what happens if δ ∈ ]0, 1[ increases, i.e., if the productive dimension a becomes more salient for social network formation. The four points {(a i ± π, q i ± π )} are always on the frontier and the edges of the rhombus pivot around these four points. The individual's network will influence his redistributive preferences if it affects his perception of the variablesā (i) and V ar (a) (i) . If δ = 0, i.e., if the network formation is only driven by income-irrelevant variables, network differences will not affect redistributive preferences since ∀i, j ∈ I : V ar (a) (i) = V ar (a) ( j) and a (i) = a ( j) if a and q are independently distributed. If 0 < δ 1, the effects of the network on the perceived averageā (i) and the perceived variance V ar (a) (i) depend in a complex way upon the shape of the distribution function (a, q) . As mentioned before, we focus on the special case in which a (a) and q (q) are independent and uniform, with compact support on a rectangle [θ L , θ R ] × [θ D , θ U ]. 26 The perceived density function then becomes a symmetric triangular density function with density (δ/π) 2 ((π/δ) − |a − a i |) for a ∈ [a i − (π/δ), a i + (π/δ)] and 0 elsewhere. For this density we can derive that
The relevant comparative statics can then easily be derived. It is obvious that
We summarize these results in Table 2 . 
>0 0 δ (weight given to talent)
<0 0
Although our model is simple, it offers rich interpretational possibilities. Consider first the effect of a variable such as education. As we have seen, in a simple self-interest model, education should have a negative effect on the willingness-to-redistribute, if one controls for reference group effects-see Table 1 . However, in a world with homophilous group formation on the basis of ability, higher educated people will have a larger perceived a (i) than lower educated people-and it is even likely that they overestimate the average productivity in society. This theoretical prediction is corroborated in the empirical results of Cruces et al. (2013) . The positive effect of a i on a (i) will generate a more positive attitude towards redistribution among higher educated self-interested citizens. The interplay between the different factors may then generate the non-monotonic relationship between education and distributive preferences that has been found in empirical work (Georgiadis and Manning 2012; Pittau et al. 2013) .
Second, while the existence of stable cultural traits explains why migrants keepto a large extent-the redistributive preferences prevailing in their native country, the gradual assimilation to the values in the country of destination may reflect a shift in their perceptions about the relative importance of talent, effort and luck. The longer the immigrants live in their new country, the less important their origin will become for network formation-and the more representative their network will be for the relevant distributions in the country of destination. If, in addition, gradual assimilation implies that they form more homophilous networks in terms of talent (in our model this is represented by an increase in δ), this will decrease their perception of the variance of talent. The effect on their (reduced form) redistributive preferences will then depend on the value of ζ . Immigrants in the US will often come from countries that are less meritocratic (i.e., have a lower value of ζ ). A reduction in the perceived variance because of the integration in more homophilous networks will then lead to a decrease in the desired level of redistribution over time, even when their ideological background does not change.
Third, an increase in regional social capital (measured by participation in community activities, as in Yamamura (2012)) can be interpreted as a decrease in δ (since more participation in community activities likely implies that the network is less homogeneous with respect to ability) and an increase in network size π . Both effects lead to an increase in the perceived variance of talent and, hence, to an increase in redistributive preferences for the less meritocratic individuals who are not exclusively concerned about fairness (see column (4) in Table 1) .
Fourth, long run changes in the social structure of societies can also be interpreted in terms of changes in the network formation parameters π and δ. Sociologists have documented the downfall of the great ideologies and the rise of secularization. Moreover, the revolutionary improvement of transport and communication infrastructure has reduced the salience of the location of consumers. Both phenomena have dimin-ished the importance of non-productive individual characteristics (such as religion, ideology or location) for the formation of networks and have increased the potential to form networks that are more homophilous in talent a. In our model, this is translated as an increase in δ, implying in its turn a smaller perceived variation in productive talents. Our model (see again column (4) in Table 1 ) then predicts a decrease in the preferences for redistribution within the less meritocratic (more "Rawlsian") societies. This is exactly what has been observed during recent decades within Western Europe.
Empirical illustration
We are unaware of any dataset that is sufficiently rich to implement our full model, i.e., that includes convincing empirical counterparts for our theoretical parameters (talent, cultural traits, perceived variances, etc.) and explicit information on the characteristics of individual networks. As a first illustration, we focus on the US and make use of the 1987 round of the General Social Survey (GSS), because it contains two topical modules which cover part of our data needs: the GSS topical module on "Sociopolitical Participation" and the 1987 International Social Survey Program (ISSP) module on "Social Inequality". 27 The former module provides detailed data about group membership and social interactions. The latter does not only contain a broad variety of indicators of the support for redistribution, but also questions on the respondents' beliefs about the relative importance of various determinants of income. The 1987 round of the GSS contains data for 1819 randomly selected respondents. Obviously, with cross-sectional data it is nearly impossible to identify any causal relationships. This empirical analysis is only an illustration and definitely not a "test" of the theory. A detailed description of all the variables used, including descriptive statistics, is provided in the Data Appendix (Tables 6, 7 , 8, 9, 10, 11, 12, 13) . In this section, we concentrate on the most interesting findings.
Definition of the variables
We measure preferences for redistribution (τ ) as the first principal component obtained from four variables, described in Tables 6 and 7 . Factor analysis yields a unique factor FactRedis, for which the factor loadings and specific variances after a traditional varimax rotation are shown in Table 7 . We take the factor scores for FactRedis, obtained through regression scoring, as our preferred measure of preferences for redistribution, as we believe that this is the best way to exploit the richness of the data and to filter out idiosyncratic noise. 28 Ideological parameters and perceptions of the relative importance of the various income determinants play a crucial role in our explanatory framework. The GSS 1987 contains many variables that are relevant in this context. The descriptions and the summary statistics of these beliefs and perceptions are displayed in Tables 8, 9 and 10. Again, we use factor analysis to structure this information. The variables belabil (the importance of natural ability for the explanation of income differences) and polviews (the respondent's self-rated position on the political spectrum, from 1 -extremely liberal-to 7 -extremely conservative) are kept out of this factor analysis, as their unique variance is too high (respectively more than 66 and 74 % of their variance). They can be interpreted as such in our theoretical framework. We interpret polviews as a cultural trait (related to γ ). The importance of natural ability (belabil) can be seen as an approximation of the relative share of V ar(a) i in the explanation of income differences. For the other 18 variables, we retain five factors with an eigenvalue greater than 1 on the basis of a principal-component factor analysis. The factor scores obtained by regression scoring are used in the further analysis. The factor loadings, again after varimax rotation, are depicted in Table 11 . With due caution, we can link these variables also to our theoretical concepts. Respondents score high on factorEff if they consider ambition, education and hard work as important determinants of income: all these are obviously related to effort and, hence, to the deserved part of income variation. If one is willing to interpret as "luck" all income determinants that are neither effort nor ability, then one could venture to interpret the perceived importance of discrimination (FactorDi-high score if respondents believe strongly that race, religion, sex, region and political views matter) and of social capital by parentage (FactorPa-belief in the importance of coming from a wealthy family, having well educated parents and knowing the right people) as related to V ar(ε) (i) . The perception of incentive effects, both the particular ones in FactorPIn (effect of pay differences on particular effort decisions) and the general ones in FactorGIn (effect of pay differences on general prosperity) do not appear as such in our theoretical model, because we did not allow for inter-individual differences in beliefs about incentives. However, it seems important to control for them in our regressions.
Finally, we include a number of socioeconomic control variables. Detailed descriptions and summary statistics are provided in Tables 12 and 13 . Table 3 presents a set of regressions explaining preferences for redistribution. Tables 4 and 5 report the results of regressions of individual beliefs and perceptions on our extended set of control variables. For the overall interpretation of our results, these different tables have, of course, to be combined, but we focus first on the former.
Beliefs, ideology and preferences for redistribution
The first column of Table 3 shows the result of the simplest regression possible, in which we introduce the most essential demographic and economic variables. In the second column, we add the respondents' beliefs and perceptions. In the third column, we add a number of interaction terms. In the fourth column, finally, we directly introduce some variables relating to the respondent's social network into the regression equation. We base our interpretation on the results in this last column.
The beliefs and perceptions add much to the explanatory power of the regression. 29 They all go in the expected direction. A higher believed role of effort (FactorEff ) decreases the desired degree of redistribution. The factors related to luck (discrimination and parentage) increase the preferences for redistribution. Following our Table 3 Explaining preferences for redistribution suggestion that belabil is positively correlated with V ar(a) (i) , its significantly positive effect suggests that respondents are not meritocratic and rather treat ability differences as resulting from the natural lottery (see Table 1 ). The positive effect of FactorPIn (the importance of particular incentives) may seem surprising at first, but this factor is heavily influenced by the perception that skills and education are important in explaining income differences and is therefore also related to belabil. One of the innovations in our theoretical model is the scope for different ideas about the deservingness of talent (through the parameter ζ ). We do not have a variable that measures this trait directly, but, rather than assuming that belabil has the same effect for everybody, we have tried to measure differences in opinions by introducing interaction effects with gender and education (abil_fem and abil_edu). Given the small number of observations, caution is needed when interpreting these results, but they are still suggestive and promising. Females are less inclined than males to increase the degree of redistribution if they believe that talent is more important for the explanation of income differences. Moreover, there is a significant interaction effect with education. As a matter of fact, belabil has a negative effect on redistributive preferences for highly educated females. 30 The direct effect of being female is significantly positive, but the interaction effect with belabil implies that the net effect becomes negative for women who believe that V ar(a) (i) is large. The prospect of being better off in the future decreases ceteris paribus support for redistribution. A higher income 31 and being more right wing (polviews) show a strong interaction effect. If polviews is understood as a proxy for γ, it is not so much the household income or the political orientation of the respondent that determine his support for redistribution, but the combination of both: the support for redistribution decreases with the household's income for the right wing respondents. Interaction terms are also crucial to interpret the effects of age and ethnicity. Indeed, the estimate of the interaction term between age and white (i.e., 1 − (black + raceoth)) suggests that the effect of age is entirely due to the non-white respondents. This may reflect to some extent the fact that the group of older non-white respondents in 1987, more than other groups, grew up with limited opportunities.
Respondents who have faced a greater intergenerational occupational mobility are more supportive towards redistribution. In line with earlier work on the persistence of preferences for redistribution among the offspring of recent migrants, we observe, on average, more support for redistribution if more of the respondent's grandparents were born outside the U.S. The other variables relating to social network structure play no statistically significant direct role. Table 3 confirm that beliefs and perceptions are important to explain inter-individual differences in redistributive preferences. It is therefore interesting to take the following step and to look for a possible explanation of differences in these beliefs. We therefore now consider Tables 4 and 5. Richer respondents believe less in the role of discrimination and parentage, and respondents who believe to be better off in the future believe more in the importance of efforts and hard work to be successful in life. The first column of Table 4 suggests that black and older white respondents and frequent churchgoers believe more in the importance of discrimination on racial, regional and religious grounds. The perceived importance of parentage increases with age for non-white respondents, and is ceteris paribus lower for females, blacks and respondents from other race groups. Possibly, social networks were in 1987 on average more important for the sort of professions that white men were more often active in.
Beliefs and network formation The results in
Respondents with higher education levels believe on average less in the importance of natural abilities, and more in the importance of effort and hard work. This can suggest that in their social reference groups, natural ability needs to be developed into productivity by means of study and years of training. Respondents with more grandparents born outside the U.S. believe more in the importance of natural ability. This can be understood along the lines of our theoretical model. If a social reference group is composed more in terms of a particular ethnic origin, one expects to see more variation in terms of ability.
The most popular explanation of such socioeconomic differences in preferences is in terms of underlying ideological traits. Our model suggests that informational aspects should not be neglected. Different beliefs will induce differences in redistributive preferences, even when individuals have the same underlying cultural traits. Surely, ethnicity has an important effect on network formation. If black citizens perceive in their social neighbourhood that luck is more important in the explanation of income differences and that effort is not rewarded, they will be more in favour of redistribution than white citizens who believe that effort is the dominant factor in explaining income differences.
The available data offer only poor proxies for the variables in our model of network formation in Sect. 3. To thoroughly test our theory, direct measurement of the essential variables (as in Cruces et al. 2013 ) is necessary.
Conclusion
We propose a theoretical model of redistributive preferences that is able to integrate many findings from the empirical literature. We follow Alesina and Angeletos (2005) in assuming that income differences due to luck are considered illegitimate and those due to effort legitimate, but we introduce the possibility that income differences caused by ability are seen as unjust. Individuals are characterized by two stable cultural traits: the relative weight given to self-interest versus justice arguments in their utility function and the degree of acceptance of income differences due to ability. Their desired degree of redistribution will then depend on the importance of luck, effort and ability for the explanation of income differences. We assume that individuals are not perfectly informed about the relative importance of luck and ability in the process of income creation and that they derive information from what they observe within their reference groups. We obtain additional insights from a simple model of homophilous reference group formation on the basis of ability indicators.
Modelling the interplay between self-interest, stable cultural traits and (imperfect) information acquisition seems a promising approach to get a better insight into interindividual differences in redistributive preferences. Yet it is clear that our model is only a very first step in that direction. The most obvious shortcoming is on the empirical side. To really test our model, a specific survey must be set up to collect direct measures of the relevant theoretical concepts. Such a survey should make a clear distinction between values (e.g., how far should redistribution go? should ability be rewarded?) and perceptions (e.g., how large is inequality nowadays? how important is relative ability as an explanation of income differences?). Moreover, the most important lacuna in the available surveys are questions about the channels through which respondents obtain information about the process of income creation, including of course their reference group. 32 From a theoretical perspective, extensions and refinements are possible in at least three directions. First, redistributive preferences have implications for instruments other than the marginal tax rate τ in a linear income tax scheme. In fact, as soon as one distinguishes different individuals on the basis of personal characteristics related to effort, talent and need, redistributive instruments such as tagging, social insurance, the provision of public goods and the public provision of private goods such as education and health care, immediately become relevant. Second, the description of individual preferences could be refined to go beyond the responsibility-sensitive egalitarian approach that has been modelled in this paper. Libertarian and utilitarian perspectives may not be very popular amongst the population, but they have dominated the academic literature until now. Third, and most importantly, our model of information acquisition and learning should be refined. It would be useful to model explicitly a process of Bayesian updating of a priori information (e.g., obtained from one's parents or "imported" from a home country) on the basis of the actual observations in the reference group. This would also make it possible to relate our approach to the alternative model that has been introduced by Piketty (1995) , in which individuals learn about the relative importance of effort from their dynastic income mobility experiences. Our simple model of network formation could be expanded. Last but not least, individuals do not only acquire information through their social neighborhood, but they use also other informational sources (e.g., mass media), and it is an open question how they combine the pieces of information obtained from these different sources.
One can wonder about the relevance of empirical approaches such as the one in this paper for the normative analysis of equality of opportunity (as proposed by Roemer 1998) . Surely, the empirical results (even with our very limited data) confirm that the general setting of that approach (with its distinction between effort and circum-stances) is close to the way most people think about redistribution. Yet, the move from the theoretical welfare economic framework to real-world policy analysis requires the use of empirical information on the importance of the different characteristics for the explanation of income differences. We have suggested that people may have a wrong perception of these empirical magnitudes, and that these perceptions may be influenced by the structure of social networks in society. Introducing (mis)perception and reference groups in the analysis leads to a better understanding of real-world phenomena, that otherwise would simply be ascribed to ideological differences. (Mis)perceptions may have a crucial influence on the political feasibility of income redistribution and, more generally, on the acceptance of the policy prescriptions than can be derived within an equality of opportunity-framework. If we want to avoid confusion in the political debate on the values underlying income redistribution, we first have to agree about the facts.
Appendix

Data appendix: description of the variables
See Tables 6, 7 , 8, 9, 10, 11, 12 and 13 . "Some people think that the government in Washington ought to reduce the income differences between the rich and the poor, perhaps by raising the taxes of wealthy families or by giving income assistance to the poor. Others think that the government should not concern itself with reducing this income difference between the rich and the poor" (0-6 scale) redist2 "It is the responsibility of the government to reduce the differences in income between people with high incomes and those with low incomes", with responses ranging from 0 (disagree strongly) to 4 (agree strongly) redist3 "Do you think that people with high incomes should pay a larger share of their income in taxes than those with low incomes, the same share, or a smaller share...", with responses ranging from 0 (much lower share) to 4 (much higher share) redist4 "Differences in income in America are too large" (ranging from 0 (disagree strongly) to 4 (agree strongly)) Factredis Factor score, summarizing the answers on the four previous variables (see Table 7 )
We renormalized all variables such that a higher value stands for a more positive attitude towards redistribution Factor Di Factor score "Discrimination", mainly determined by belpolcn, belrace, belrelig, belregio, belsex, belpolvi (see Table 11 )
FactorPa
Factor score "Parentage", mainly determined by belwealf, beledupa, beledu, belcnnct, belpolcn (see Table 11 )
FactorEff
Factor score "Effort", mainly determined by beledu, belambit, belwork (see Table 11 ) Table 9 Description of variables: perceptions of incentives incbuspr "Allowing business to make good profits is the best way to improve everyone's standard of living". Responses from 0 (strongly disagree) to 4 (strongly agree)
incedu "No one would study for years to become a lawyer or doctor unless they expected to earn a lot more than ordinary workers". Responses from 0 (strongly disagree) to 4 (strongly agree) incmoti "Some people earn a lot of money while others do not earn very much at all. In order to get people to work hard, do you think large differences in pay are..." with responses ranging from 0 (definitely not necessary) to 3 (absolutely necessary) incprosp "Large differences in income are necessary for America's prosperity". Responses from 0 (strongly disagree) to 4 (strongly agree) incresp "People would not want to take extra responsibility at work unless they were paid extra for it". Responses from 0 (strongly disagree) to 4 (strongly agree) incskil "Workers would not bother to get skills and qualifications unless they were paid extra for having them". Responses from 0 (strongly disagree) to 4 (strongly agree)
FactorPIn
Factor score "effect of pay differences on particular effort decisions", mainly determined by incresp, incskil, incedu (see Table 11 )
FactorGIn
Factor score "effect of pay differences on general prosperity", mainly determined by incmoti, incprosp and incbuspr (see Table 11 ) Tables 8, 9 and 10 for the definition of the variables and the descriptive statistics. In bold: factor loadings >0.30 occmobi Differences in professional status from father, derived from answer to the question "Please think of your present job (or your last one if you don't have one now). If you compare this job with the job your father had when you were 16, would you say that the level or status of your job is (or was)..." with responses either 0 (about equal), 1 (higher or lower) or 2 (much higher and much lower)
polviews Self-rated position on a political spectrum, from 1 (extremely liberal) to 7 (extremely conservative)
prospect Expectations for the future standard of living, responses to the statement "The way things are in America, people like me and my family have a good chance of improving our standard of living", with responses ranging from 0 (strongly disagree) to 4 (strongly agree) racehome Dummy variable = 1 if respondents answered "yes" to the question "During the last few years, has anyone in your family brought a friend who was a (negro/black/African-American) home for dinner?
raceoth Dummy variable = 1 if respondent is non-white and non-black rlincome Household income in 1986 dollars 
Mathematical appendix: proofs
A. Derivation of equation (10) Implementing Eq. (5) for the naive idealist gives ζ 0
Using condition 1, this immediately yields Eq. (10).
B. Comparative statics for sophisticated consumers
Because sgn
we have for self interest
For the cultural traits
The effect on the perceived variance is
This expression is positive iff ((a i + π − a (i) ) 2 − V ar(a) (i) )φ a (a i + π) +((a i − π −ā (i) ) 2 − V ar (a) (i) )φ a (a i − π ) > 0 A sufficient condition for this is that a is not too skewed around a i , so that both V ar (a) (i) − (a i + π ) −ā (i) 2 < 0 and V ar (a) (i) − (a i − π ) −ā (i) 2 < 0.
This condition is definitely satisfied if a is uniform.
